"little boy") as well as also "pupil of the eye." The explanation for this phenomenon is the fact that whenever we look into somebody's eyes, we see there a small mirror image of ourselves.
Another example is Chinese hsiang (t) which means "opposite, against" as well as "country" (as opposed to "town"). This is paralleled in English, French, and German: compare English country, which is derived from French and of the same origin as English counter-in counter-attack and contra-in contradict, and German Gegend which means "countryside" and is derived from gegen, meaning "opposite, against."
A third example is Chinese ts'ung (.), meaning "onion" and tsung (p), meaning "unite, union." The two Chinese words are cognates. The association of the two apparently incompatible meanings of "onion" and "union" is paralleled by the English words onion and union, both derived from the one Latin word unio which already had these two meanings. These parallel developments in the evolution of meanings of words of unrelated languages are independent in the sense that they are linguistic coincidences, although they betray the workings of a common human logic. This is an important point in the development of bolico-semantically much more distinctive. There are, of course, also many cases of the converse phenomenon of different pronunciations of words with identical spellings. Examples are English "the bow" and "to bow," "the wind" and "to wind," "the sow" and "to sow," "the tear" and "to tear." However, as a result of research I conducted during the summer of 1953 under a grant from the Rockefeller Foundation I can state that there is a very simple mechanical solution for, at least, a large number of these ambiguous cases. It is, on the other hand, a well known fact that the graphic form of language is generally much more explicit and leaves much less to be inferred from situational criteria than its spoken form. Thus it will mostly present MT with a much less formidable problem. Consequently, the MT linguist will-at least at this initial stage of mechanical translation development-mostly study language in its conventional graphic form where he is not concerned with homophones but with homographs.
The Problems of Multiple Grammatical Meaning and Model-Target
Languages. It was clear from the outset that the problem of multiple grammatical meaning as exemplified by the English "considered," which is either the past tense of a verb as, for example, in "he considered," or a qualifying adjective as in "this is his considered opinion," presented much fewer and smaller difficulties than the problem of multiple nongrammatical meaning as exemplified by English "date," denoting a time, and "date," denoting a fruit. Another interesting problem to be mentioned is the mechanical correlation of the grammatical meaning of words of the source and the target language. Many languages are characterized by certain so-called morphological irregularities. Examples are English "boot" and "boots,"
but not "foot" and "foots" nor "boot" and "beet." Other examples are "to link" and "linked," but not "think" and "thinked" nor "think, thank, thunk," as in "sing, sang, sung," nor "to link, lank, lunk," nor "to link, lought, lought," as in "think, thought, thought." If such irregularities could be removed, if the paradigms of such words could be regularized, then the mechanical correlation between two irregular languages, or between one regular and one irregular language could often be made much simpler. I have, however, to stress here the fact that, if we aim at a practical solution of mechanical translation, then we can interfere neither with the conventional written form nor with the grammar of the source language. But on the target side we can, within certain definable limits, plan the form of the target language. We can put a selected vocabularly and a regularized morphology and syntax into the machine and, moreover, within the limitations of intelligibility, adjust the target language to certain peculiarities of each of the source languages.
The The Mechanical Dissection of Known and Unpredictable Compounds. The obvious advantages of such a procedure could, of course, also be made available in the case of compound forms. Three difficulties, however, had to be faced here from the outset. One is the difficulty presented by source language compounds whose target meaning can often not be inferred from the meaning of the target equivalents of their constituents. An English example is "mushroom" which risks being translated as "a room of mush." Another example is "spokesman" for which we might get as translated meaning something like "a man of spokes." English examples of another kind are "teasing" for which we might get a dissection into "tea" and "sing," "taciturn" for which we might get a dissection into "tacit" and "urn," and "season" which could result in a translation meaning "son of the sea." A German example is "Mit/gift," literally "with/poison," but actually meaning "dowry." This difficulty, however, can easily be met by entering all such compounds into the mechanical memory. This leaves only those compounds to be mechanically dissected whose target meaning can be inferred from the meaning of the target equivalents of their constituents.
But the other two difficulties seemed, at first, to constitute insoluble problems. The first is the so-called "X" factor as exemplified by German "Dichterinbrunst." Correctly dissected into "Dichter" and "inbrunst," this means "a poet's fervor." But also "Dichterin" and "Brunst" occur in German as free forms, although such a dissection of "Dichterinbrunst" would be morphologically and semantically wrong. It would give us the English translation "a lady poet's sexual desire of a male animal." Such a meaning does not come to the mind of a German who hears or reads that word, although it could, perhaps, be rendered in English by "Sapphic desire." The reason is simply that such a dissection is morphologically wrong. Another German example is "Wachtraum." Here two dissections are permissible both from the morphological and the semantic points of view. These are either "Wach/traum"-that is, a "waking dream" or "day-dream," or "Wacht/raum"-that is, a "guard room."
The second difficulty is that of extemporized-that is, unpredictablecompounds, such as English "holdability."
The results of my research during the summer of 1952 proved beyond any doubt that there is actually a simple mechanical solution even for this problem of the identification of the constituents of all compounds which are not "memorized" by the mechanical memory, but whose constituents occur there. My solution permits the complete elimination of the human pre-editor from the identification process of mechanical translation, but also provides the machine memory with a much smaller vocabulary than our comprehensive standard dictionaries. Consequently, the future machine translation industry will be able to save millions of dollars.
Because I am familiar with German, and this language is notorious for its abundance of unpredictable compounds and, moreover, important for machine translation, I first developed this solution for the substantive compounds of the German language and then tested it on other languages. Examples for German extemporized compounds are "Marsuraniummonopolskandal" and "Grieselbaerintelligenzexperiment." My solution is applicable to all languages which have the same problem. As a result, the number of compounds which have to be entered into the mechanical memory can be very much reduced. A few examples will illustrate this. Compounds like English "seashore" (substantive plus substantive), and "cutthroat" (verb plus substantive) need not at all to be coded into the mechanical memory. But, nevertheless, their target meanings can-at least in the case of a large number of target languages-be inferred from the meaning of the target equivalents of their constituents.
These have been examples of well known English compounds. But also extemporized compounds, although not as common as in German, turn up daily in the English language. A striking example, "holdability" I have already mentioned. It occurred in a title on page 11 of the Sunday Magazine of the Seattle Times of March 14, 1954. This title read "Nails With More Holdability." Both "hold" and "ability" will, of course, occur as free forms in the mechanical memory. They could in German as the target language, for example, be made to appear as "halt-" and "-barkeit," respectively. deal successfully with all problems encountered here, including the complex problems presented by the hybrid compounds containing binational constituents. An example is German "Uraniumgewinn," "uranium yield," in which the first constituent occurs in a large number of languages in exactly the same meaning and graphic form, whereas the second constituent, "gewinn," has, I believe, not yet been loaned to other languages.
The Mechanical A bstraction of Essential Grammatical Meaning. Further research which I also carried out during the summer of 1952 revealed that it was actually very simple to devise a scheme by which a mechanical system could abstract the relevant grammatical information from the conventional written form of a source text without the necessity of human intervention. In order to achieve this, it was only necessary to arrange for a kind of filtering procedure in which identification coincided with grammatical determination. One such scheme I worked out in some detail, and it has been published in the volume The Machine Translation of Languages.
The Mechanical Determination of Incident Nongrammatical Meaning. Today there can be no doubt that also the syntactic analysis of source texts, or, at least, as much as is essential for mechanical translation, can be mechanized. Of the major linguistic problems facing the mechanical translation researcher this leaves only that of the mechanical determination of incident nongrammatical meaning. This problem is most intimately connected with comparative semantics, a branch of general linguistics to which I have given years of research. It is, in fact, through this study of comparative semantics that I became involved in mechanical translation.
